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TOM TAT

Bai bao trinh bay két qua lap dat va thir nghiém mot thiét bi sdy lai phéi hop nang lugng mat troi véi nang
lwong dien. Thiét bi c6 két cau budng sy kiéu 1ong quay, cip nhiét cho qua trinh sdy nho bo thu nhiet mat
troi va va bo gia nhiét tré dien, thiét bi cé thé tur dong diéu khién nhiét do sdy theo cai dat nho hé thong
diéu khién nhiét d¢. Ba thi nghiém duoc thuc hién dé sy rau m4, nhiét do tai buéng say va bién thién do
4m cia rau trong qua trinh sdy, thoi gian siy va chi phi nang lugng duoc xac dinh. Két qua cho thdy, thoi
gian sdy va tiéu hao dién ning cho sdy 10 kg rau ma tir do 4m 88% xuéng 6% khi stt dung nhiét cho qua
trinh sdy tir nang luong dién, ning luong mat troi phoi hop nang luong dién va nang luong mit troi 1a 7,0,
6,5, va 10,5 gio; va 14,2, 8,1, 2,1 kWh. Heé thong say phoi hop nang luong mat troi va nang luong dién cho
phép gidm luong dién tiéu thu dén 43% so voi sdy voi nang luong dién. Trong khi, sdy véi nang luong mat
troi can thoi gian say dai hon, tuy nhién nang luong dién tiéu thu chi chiém 15% so voi sdy dieén. Két qua nay
thé hién wu thé cta thiét bi sdy phoi hop niang luong mat troi va nang luong dién ban tu dong, nhu su lua
chon ctia nguoi stt dung dé sdy nhiéu loai san phdm c6 nhiét d¢ va thoi gian sdy phit hop nham d¢am bao

tinh kinh t€, chat luong va moi truong trong diéu kién s6 gio ning cao nhu & mién Trung, Viét Nam.

Tu khoa: Arduino, sdy nang lrong mdt troi, rau ma, thiét bi say lai.

1. DAT VAN BE

Ning luong mat troi 1a dang ning luong sach,
mién phi va vo tan. Cong nghé tmg dung nhiét mat
troi kha don gian, ré va than thién voi moi truong,
pht hop véi nhiéu muc dich trong san xuit nong
nghiép. Ngudn nang luong mit troi da duoc st dung
tir lJau nhu mot gidi phap dé ddm bao an ninh ning
luong trong khi cidc nguén ning luong khac dang
ngay cang can kiét.

O nudc ta, theo Phong (2008), thoi gian chiéu
sang trung binh nam 1a 300 ngay, véi cuong do ning
trung binh dat 5kWh.m?/ngay (Dung, 2009). Day 1a
loi thé dé phat trién va khai thac nang lwong mat troi,
dac biét ing dung trong phoi siy nong san.

Da c6 nhiéu kiéu loai thiét bi sdy nang luong mat
troi duoc nghién ciru thiét k€ va thit nghiém. Dua
trén két cau cta né c6 thé phan thanh ba loai: thiét bi
sy gian tiép, truc ti€ép va hén hop (Shaikh, 2015) véi
hai dang tac nhan sdy doi luu tw nhién hay doi luu
cuong buc. Sit dung thiét bi sy cht dong do6i luu
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cudng bitc cé thé toi wu nhiét do va toc do tdc nhan
sdy, diéu khién duoc qua trinh sdy trong mot dai
rong, rut ngan thoi gian sdy dén 50% so voi phoi nang
tu nhién (Bala va Debnath, 2012). Nhuoc diém cta
hé théng sdy nang luong mat troi 1a phu thuoc vao
thoi tiét, thoi gian siy ngan hon khi diéu kién ning
tot hon, nhiét do tac nhan sdy bién thién theo cuong
do ning, day ciing 1a yéu t6 lam han ché st dung
thiét bi sy nay. (Emérita va cs, 2019).

Mot phuong phap dé khac phuc cac nhuoc diém
trén 12 st dung cac thiét bi sy nang luong mat troi
kiéu sdy lai voi nhiéu nguon cap nhiét bé sung dé luon
dam bao nhiét do tAc nhan sdy phu hop. Nhiéu nghién
cttu da duogc thuc hién sit dung cac dang cap nhiét bd
sung tir dién, sinh khéi hodc dau mé dé dam bao nhiét
do sdy cho thiét bi sdy nang lwong mit troi (Emérita
va cs, 2019; Hamdani va Muhammad, 2018). Két qua
cho thdy rang, hiéu suit va st dong nhét ctia qua trinh
sdy cao hon khi cip nhiét b6 sung, thoi gian sdy gidm
so v6i phuong phép phoi ndng tr nhién hodc mot so
phuong phap sdy nhan tao khac (Ferreiraa va cs,
2007).

Phuong phap sdy chi st dung nhiét ning luong
mat troi dé 1am néng tac nhan sdy ma kho c6 thé
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khong ché nhiét do ctia no. Cac hé théng say lai voi
cac nguédn niang luong ho tro nhu: 10 dot nhién liéu,
hoi nuoc, dién,... trong d6, hé thong sdy lai két hop
nang luong mit troi voi nang luong dién c6 két cau
don gidn, dé diéu khién nhiét do sdy theo yéu ciu
cong nghé phu hop déi véi timg loai vat liéu sdy co6
thé 1a su lua chon phu hop dé giam chi phi say (so
voi cac thiét bi sdy khac), nang cao chat luong san
phdm sau siy nho viec diéu khién duoc qua trinh
sdy.

Cay rau ma ( Centella asiatica (L)), 1a loai ciy thao
duoc c6 gia tri (Nattapon va Keerati, 2013; Aminul,
2016). Hai dang san phdm duoc st dung phd bién 1a rau
ma twoi dung lam rau trong cac bita 4n gia dinh va rau
ma kho dé co thé ché bién thanh cac thuc phdm hay do
uong khac tir rau ma. Vi vay, sdy kho rau ma can duoc
quan tam.

Nhiéu nghién ctru vé siy rau ma da duwoc thuc
hién. Sukanya va cs (2020) da nghién cttu anh huong
ctia chat lwong rau ma khi sdy nhiét do sdy 60, 70, 80
°C va da két luan rang, nhiét do sdy toi vu va thoi
gian sdy 1a 60 °C v6i thoi gian sdy 10 gio. Duc va cs
(2019) da st dung bon phuong phép sdy: sdy bom

nhiét, sdy bom nhiét két hop hdéng ngoai, say khong
khi néng, sdy khong khi nong két hop hong ngoai &
nhiét do sdy 45°C, két qua da xac dinh duoc phuong
phap sdy bom nhiét két hop hong ngoai 1a phu hop
nhat cho sy rau ma. Minh (2014) da két luan rang
nhiét do sdy toi uvu cho rau ma da chan la 75,7 °C va
thoi gian sdy 1a 3,47 gio.

Trong nghién ctru nay, hé théng sdy lai ning
lwong mat troi két hop dién ban ty dong da duoc
nghién cttu phat trién va thir nghiém dé siy rau ma.
Bién thién nhiét do, d0 4m va chi phi niang luong
dién va thoi gian sdy da duoc xac dinh va phan tich
dé tiép tuc khang dinh wu diém cta hé thong siy
nang luong mat troi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

2.1.1 Vit liéu thi nghiém

30kg rau ma tuwoi dugc thu gom tir ving trong
rau ma tai xa Quang Tho, huyén Quang Dién, tinh
Thira Thién Hué. Rau ma lam sach va dé rdo nuoc va
seé duogc sdy kho tir do 4m 88% xudng con 6% (hinh 1).

Hinh 1. a) Hinh 4nh chu4n bj rau ma turroi, va b) Rau m4 sau khi say kho.

2.1.2. Thiét bi va dung cu thi nghiém

Thiét bi sdy phoi hop nang lwong mat troi va
nang luong dién déi luu cuong bic kiéu trong, ban tu
dong duoc thiét ké, ché tao (hinh 2).

Thiét bi sdy gom: bo thu phing (1) dién tich
4,1m? duogc ché tao tir cac vat liéu sin c6 gém khung
thép V, cach nhiét tAm xop day 50 mm, tdm héap thu
stt dung ton séng V son den, tim day trong sudt
dung nilong day 0,3mm, day la vat liéu ré tién va dé
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kiém, khong ntt vor do thiét bi siy co dong va dé thay
thé.

Buong sdy (10) c6 dung tich 954 lit duoc ché tao
v6i tdm cach nhiét tai khi day 4mm, vo lam béang ton
son den. Buong siy c6 clra nap va do lieu. Trong
budng sy bé tri 16ng chia lieu (11) duoc lam tir ludi
thép duc 16, duoc quay 12 vg/ph nho dong co dién
(13) qua bd truyén dai (14). Thanh dao vat lieu (13)
gan vao khung ctia 16ng chita lieu dé dao vat liéu trong
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qua trinh sdy. Thiét bi c6 banh xe (9) dé tien di moi truong qua ctra thoat am (15).
chuyén trong qua trinh lam vieéc. Khi 4m duoc thai ra

Hinh 2. So d6 c4u tao va hinh anh thiét bj sdy.
a) Sor do cau tao; b) Hinh anh thiét bi say.

1. Bo thu nhiét: 2. Kénh din khi néng; 3, 4, 5. Van; 6. Quat; 7. Nhi¢t tré; 8 Budng hoa khi- 9. Banh xe; 10.
Buoéng sdy; 11. Long chua liéu; 12, Thanh dio vat liéu; 13. Pong co dién; 14. Truyén dong dai: 15. Ciza thodt 4m;
16, Cam bién nhiét; 17, Hé thong diéu khién.

Céc van (3), van (4) didu chinh bing tay va van Mat troi, van dién tir (5) se ty dong diéu chinh d(:)ng
dién tir 2/2 thuong déng (5) (D60mm - 220VAC, hang mé van dé diéu hoa nhiét do khong khi trong budng
UNID- Pai Loan) dé thay déi ché do din khi khi sdy sdy, tranh hién tuong tac nhan sdy c6 nhiét do qua cao
véi cac phuong phap cip nhiét khac nhau. Stt dung bo (df’ cuong do buc xa mat troi qua 16n) lam anh huong
didu khién nhiét do Hanyoung AX3 va cam bign dén chatluong vat say.

PT100 dé diéu khién van dién tir. Khi sdy nang luong
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Hinh 3. So 5 hé théng dién va luu d6 thuat toan diéu khién
a) So do hé thong dién; b) Luu do thuat todn diéu khién nhiét do say.
Rau ma4 tuoi duoc rira sach, dé rdo nuoc va dua  (10). Khi nhiét do tadc nhan sdy thdp hon nhiét do cai
vao long chua lieu (11). Khong khi duoc gia nhiét khi  dat, bo phan diéu khién se diéu khién khoi dong tir
di qua bo thu nhiét duoc quat (6) ddy vao buong sdy  va role nhiét dé day nhiét tré dién (7) hoat dong cap
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nhiét b6 sung cho tac nhan say. Khi nhiét do sy cao
hon nhiét do cai dat, nhiét tré dién sé duoc ngit, luc
nay nguon nhiét chi yéu cho qua trinh say 1a tir ning
luong mat troi. Néu thoi tiét khong thuan loi hodc
vao ban dém, thiét bi sdy lai nay c6 thé hoat dong
nhu thiét bi sdy dién binh thuong, vat lieu kho déu
hon va thoi gian sdy ngan hon do vat lieu duoc dao
tron lién tuc trong qua trinh sdy.

Bo phan diéu khién (17), bén trong bao gdém
aptomat, contactor, role nhiét, vi diéu khién Arduino
UNO R3, cam bién nhiét (16) va cac linh kién di kém.
Bo phan diéu khién c6 nhiém vu giam sat va diéu
khién déng/ngét thanh dién tré nhiet (7) dé duy tri
mot nhiét do sdy thich hop ma khong phu thuoc vao
cuong do buc xa mat troi trong ngay. Thiét bi sdy nay
c6 thé siy cac san phdm c6 nhiét do sdy thap 35 —
60°C.

Quat sdy va dong co dién duoc cdp ngudn xoay
chiéu AC 220V, hoat dong lién tuc trong sudt qua
trinh sdy. So do he thong dién va luu do thuat toan
nhu hinh 3.

2.2. Phuong phap nghién ctiru
2.2.1. Phuong phap bo trf thi nghiém

Ap dung phuong phap thuc nghiem dé xac dinh
do gidm 4m ctia vat lieu sdy, nhiét do sdy, thoi gian
va chi phi nang luong trong qua trinh siy.

Ba thi nghiém duoc tién hanh tai Xuéng khoa Co
khi va Cong nghé, Dai hoc Nong Lam Hué gom: Thi
nghiém 1: c4p nhiét chi tir dién ning, van (3) va van
(5) doéng, van (4) mé. Thi nghiém 2: cdp nhiet két
hop nang luong mat troi va nang luong dién, van (3)
m&, van (4) va van (5) déng. Thi nghiém 3: c4p nhiét
cho qua trinh say chi tir nang luong mat troi, van (3)
m&, van (4) dong, van dién tir (5) c6 thé dong/mé
diéu chinh nhiét do tac nhan sdy theo cuong do buc
xXa mat troi trong ngay.

22.2. Phuong phdp xdc dinh mot sé thong so
chinh cia qud trinh sdy
a. Phuong phap xdc dinh do 4m cua vit liéu say

Mau rau ma duoc 14y sau méi 30 phut va duoc
xac dinh do 4m trong sudt qua trinh siy st dung
phuong phap sdy kho kiét, st dung can tiéu ly Scout
Pro. va ta sy Memmert.

b. Phuong phdp xdc dinh thoi gian say, mic tiéu
thu dién nang va mot so thong so khac.
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Thoi gian sdy dé vat liéu tir do 4m ban dau 88%
giam xudng con 6%, thoi gian sdy duoc xac dinh qua
qua trinh sdy thuc té.

Str dung cong to dién 1 pha dién tir dé xac dinh
muc tiéu thu ning luong dién. Cuong d6 buc xa mat
troi, nhiét do va do 4m khong khi méi truong, nhiét
do6 budng sdy dugc xac dinh st dung cac thiét bi nhur

hinh 4.
1

B /o
Hinh 4. Cac thiét bi do

a) Thiét bi do cuong do BXMT Tenmars TN-206;
b) Thiét bi do nhiét do ADDSI; ¢) Thiét bi do nhiét
do moi truong EN100; d) Thiét bi do nhiét do bé mat
Sealey VS905; €) Thiét bi do nhiét dp va do 4m moi
truong EL-USB-2 RH/TEMP data logger’: ) Can tiéu
Iy OHAUS Scout Pro-SP: g) Tii sdy Memmert.

2.2.3. Phuong phap xit Iy 6 li¢u thi nghiém

Cac so liéu thu thap duoc ldp lai 3 1an va ldy gia
tri trung binh. Két qua trinh bay trén cac do thi duoc
xt ly bang phan mém Microsoft office Excel 2013.
Céc yéu t6 so sanh duoc xac 1ap dé phan tich danh
gia ché do sdy cta ting thi nghiém.

3. KET QUA VA THAO LUAN

3.1. Két qua thir nghiém thiét bi sdy st dung
ning luegong dién

Tién hanh sdy thitr nghiém trong diéu kién chi
dung nang luwong dién. Nhiét d6 khong khi moi
truomg trung binh, 29,12°C, dién ning tiéu thu cho ca
qua trinh say do duoc 1a 14,2 kWh, ap suit budng sy
do duoc 1a 20 pascal. Nhiét do say cai dat 1a 58°C.

Két qua thi nghiém cho thdy, hé thong diéu
khién cap nhiét hoat dong tot, cung cip nhiét luong
6n dinh cho qua trinh sdy. Nhiét do KK tai budng sy
ting nhanh trong giai doan dau, nhiét do khong khi
(KK) tai budng sdy cao nhat 1a 58 °C (hinh 5).
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Hinh 5. Bién thién nhiét d6 tai budng siy theo thoi
gian trong ngay

Két qua cho thdy rang, do giam 4m rat cham
trong 1,5 gio sy dau, sau d6 gidm nhanh, sau 4,5 gio
sdy do 4m gidm cham. Thoi gian can thiét dé sdy 10
kg rau ma twoi c6 do 4m ban dau 87,76 % siy dén do
4m cudi 1a 5,93 % can 7 gio sdy (hinh 6), toc do say
trung binh 1a 12,4%. So sanh voi thi nghiém cta
Mohd Zainol va cs (2009) st dung phuong phap sdy
tinh khi néng & nhiét do say 45°C can dén 45 gid sdy
dé rau ma dat do 4m 4%. Thi nghiém ctia Mahanom
va cs (1999), can 9 gio voi nhiét do say 50 °C va 5 gio
voi nhiét do sdy 70 °C. Diéu nay cho thdy sdy c6 dao
tron c6 thé rat ngéan thoi gian say dang ké.
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Hinh 6. Dudng cong gidm 4m rau m4 theo thoi gian
khi siy bing NLMT va dién

3.2. Két qua thir nghiém véi thiét bi sdy phdi hop
ning lwong mit troi (NLMT) va ning luong dién

Thi nghiém duoc tién hanh voi nhiet do moi
truong trung binh trong ngay 28,5 °C, cuong do biic
xa mat troi (BXMT) trung binh 763,9 W/m2. Dién
nang tiéu thu cho ca qua trinh siy do duoc 1a 8,1
kWh.

Két qua thi nghiém cho thdy rang khi sy c6 bé
sung nhiét, nhiet do KK tai buong sdy cao nhat la
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58,3 °C trong diéu kién cuong do BXMT hién tai
(cuong do BXMT thap khi so sanh gia tri cuong do
btic xa trung binh duwoc théng ké béi Dung, (2009)),
xem hinh 7.
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Hinh 7. Bién thién nhiét do tai buéng siy va cuong
&0 BXMT theo thoi gian

Két qua ciing cho thdy ring, do gidm 4m ctia rau
ma tuong doi cham trong 1,5 gid say dau, sau dé ting
nhanh va ciing gidm dan sau 4,5 gio say (hinh 8). 10
kg rau ma tuoi c6 do 4m ban dau 1a 88, 6 % duoc sdy
dén do 4m cuoi 5,33 % sau 6,5 giv sdy, toc do sdy trung
binh dat 13,6%. Ptic va cs (2019) da st dung phuong
phap sdy khi nong dé sdy rau ma va da xac dinh voi
nhiét do sdy 45°C, can 6,5 gid sdy dé rau ma dat do 4m
cudi 10,2% véi toc do sdy 1a 11,96 %/h, thap hon so voi
két qua ctia nghién ctru nay.
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Hinh 8. Dudng cong gidm 4m rau ma theo thoi gian
khi sdy phdi hop NLMT va dién

3.3. Két qua thit nghiém véi thiét bi sdy sit dung
nang leong mat troi

Thi nghiém thitr ba duoc tién hanh trong diéu
kién nhiét do trung binh khéng khi moéi truong la
31,47 °C, cuong o BXMT trung binh la 815,5 W/m?,
dién nang tiéu thu cho ca qua trinh say do duoc1a 2,1
kWh.
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Hinh 9. Bién thién nhiét @6 va cuong d6 birc xa mit
troi theo thoi gian sdy

Két qua thi nghiém cho thdy ring khi sdy bang
nang luong mat troi, nhiét do KK tai budng siy toi da
la 52°C. Nhiét do KK tai buong siy phu thuoc vao
cuong do bic xa mit troi trong ngay (hinh 9).

Khi sdy bing nang luong mat troi, do giam dm
cham, thoi gian sdy dén 10,5 gio sdy dé rau ma tir do
4m ban dau 87,2% dat do kho 6,11%, do 4m clia rau
ma gidm cham trong 2,5 gio sdy dau, sau dé ting
nhanh va bat dau giam dan sau 7 giod sdy, téc do giam
4m trung binh 1a 7,8 %/h (hinh 10). Thi nghiém cta
Nattapon va Keerati (2013) st dung hé thong siy
ham nang luong mat troi dé sdy rau ma tir 80% do 4m
dén 0% can 4 gio sdy, thoi gian sdy ngin hon do
khong giong nhau vé diéu kién sdy, tuy nhién nhiét
do hé thong sdy ham nay dao dong tir 28 — 55 °C
tuong tu dai nhiét do 30- 52 °C ctia hé thoéng sy
trong nghién cuu.
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Hinh 10. Puong cong gidm 4m rau ma theo thoi gian
khi sdy bing NLMT

3.4. So s4nh mot s6 dic tinh giita cac phuong
phap say thiét bi say

Hinh 6, 8 & 10 cho thdy duong cong gidm 4m
ctia 03 phuong phap sdy rau ma. Sdy phoi hop NLMT
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va nang luong dién cho thoi gian siy ngan nhat (6,5
gio sdy) trong khi sy bang NLMT can thoi gian sdy
dai hon (dén 10,5 gio).

Do giam 4m khi sdy bang dién, phoi hop NLMT
va dién 1a tuong tu, trong khi do gidm 4m khi siy
biang NLMT kha cham. Déi véi sdy biang niang luong
dién hodac phéi hop NLMT va nang luong dién,
buodng sdy duoc duy tri nhiet do sdy nén do 4m gidm
manh qua cac méc thoi gian. Déi véi sy bang nang
lwong mat troi, can duoc chu y dé dam bao chat
luong vat sdy do phu thuoc vao cuong do BXMT
trong ngay nén cé thé thoi gian siy dai hon khi
cuong do BXMT thap, hodc nguoc lai khi cuong do
BXMT qua 16n din dén nhiét do tac nhan siy qua
cao thi can phai duoc hoa khi dé gidm nhiét do tac
nhan siy bang phuong phap lay khi troi stt dung hé
théng tu dong dong mé van dién tit nhu hinh 2 & 3.

Luong tiéu thu dién nang cta ba thi nghiém sy
c6 su khac nhau ro rét, cu thé: & thi nghiém sdy bang
ning luong dién tiéu hao dién nang la 14,2 kWh; thi
nghiém sdy st dung phoi hop NLMT va nang luong
dién cén tiéu thu nang leong dién 8,1 kWh, trong khi
thi nghiém say chi stt dung NLMT chi tiéu thu luong
dién 1a 2,1 kWh. Diéu nay cho thdy ring, st dung hé
théng sdy lai phoi hop NLMT va ning luong dién cé
thé giam luong tiéu thu dién dang ké (43%) so véi sdy
dién ma cho chat luong va thoi gian sy nhu nhau,
nhu két luan cta Shaikh va Kolekar (2015), thiét bi
say lai co thé tiét kiem dén 12,5% nang luong tiéu
thu, muc tieu thu dién nang con tuy thuoc vao diéu
kién ning trong ngay.

Voi thi nghiém séy chi stt dung NLMT c6 thé tiét
kieém dén 85% ning luong dién, tuy nhién thoi gian
sdy dai hon va nhiét do say phu thuoc vao cuong do
nang trong ngay.
~#=Thi nghiém say 3

=<0=Thi nghiém say 1 ~ =C=Thi nghi¢m say 2
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Hinh 11. So sanh nhiét do KK tai budng sdy véi cac
thi nghiém sdy
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Hinh 11 cho thdy nhiét do KK tai budng siy giita
sdy dieén va sdy phoi hop NLMT va nang luong dién
la twong duong va luon cao hon khi sdy bang NLMT.
Diéu nay chi ra wu thé cta thiét bi siy phoi hop
NLMT va dién, cho phép duy tri nhiét do say thich
hop khi thoi tiét khong thuan loi va gidm duoc chi
phi dién nang, nhiét do cao nhat trong budng sy la
58 °C (tuy theo cai dat). Ché do sdy nay ciing gan vdi
nghién cttu ctia Yahya (2012) cho ring chat luong
clia rau ma sau khi sdy ddm bao khi nhiét do siy
thap hon 55 °C, va nhiét do nay phu hop véi cac thiét
bi sdy nang luong mat troi dé sdy rau ma va mot so
thao duoc khac.

4. KET LUAN

Heé thong thiét bi sdy lai phoi hop ning luong
mit troi va nang luong dién ban tu dong da duoc
thiét ké, lap dat va thir nghiém sy rau ma tuoi tir do
4m 88% dén do 4m 6%. Mot s6 két qua budc dau nhwe
sau:

- Thiét bi sdy van hanh t6t, nhieét do siy én dinh
theo cai dit, thiét bi c6 thé tu dong khong ché nhiét
do sdy theo cai dat; tu dong diéu chinh nhiét do tac
nhan sy trong truong hop sdy nang luong mat troi
khi cuong d6 BXMT qua 16n.

- Thiét bi co thé sit dung ba phuong phap cip
nhiét (dién, NLMT va ning luong dién va NLMT),
phdi hop déng mé cac van nén sé cé ba su lua chon
pht hop cho ting dic tinh 1am kho cta vat liéu sdy,
nhdm gidm chi phi sdy, ciing nhu tin dung nguén
nang luong mat troi.

- Thiét bi sdy stt dung NLMT két hop dién cho
phép gidm chi phi dién nang dén 43% so voi sdy dién;
thoi gian sdy khi stt dung nang luong dién va nang
lwong mit troi phoi hop dién 1a twong duong nhau,
trong khi thiét bi sdy nang luong mit troi mac du c6
thé tiét kiém dién niang dén 85% tuy nhién thoi gian
sy co thé dai, khong cha dong thoi tiét.

- Thiét bi sdy duoc ché tao tir cac vat liéu c6 sin,
cau tao don gidn, dé van hanh, c6 thé co dong; qua
trinh sdy duoc dao tron vi vay cho do kho déng déu.
Thiét bi c6 thé tng dung dé sdy mot s6 san phim
nong nghiép khac cé dai nhiet do say tir 35 - 60 °C.
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EVALUATION OF ENERGY CONSUMPTION AND DRYING TIME IN A DRUM DRYER USING
A COMBINATION OF SOLAR AND ELECTRIC ENERGY

Do Minh Cuong'*, Le Van Quoc!, Nguyen Van Lieu!

!Department of Mechanical Engineering, University of Agriculture and

Forestry, Hue Unversity, Vietnam

Summary

In this paper, a prototype of a semi-active hybrid solar dryer was developed to evaluate energy consumption
and drying time in different drying mode. The dryer system can control the drying temperature during
drying process. The dryer system was tested in different heating energy source to dry fresh Centella
asiatica. The result show that the drying time and power consumption for drying fresh Centella asiatica
from 88% to 6% MC when heating by electric energy, solar- electric energy and solar energy only is 7.0, 6.5
and 10.5 hours; 14.2, 8.1 and 2.1 kWh, respectively. The hibrid solar drying system allows to reduce
electricity consumption by up to 43% compared to drying with electric energy. While solar drying requires
longer drying time, but electricity consumption of 15% compared to drying with electric energy. This result
demonstrates the advantage of the semi-automatic hybrid solar drying equipment, such as the user’s choice
to dry a variety of agricultural products with suitable drying temperature and time to ensure economy and
quality in the conditions of high hours of sunshine like in Central Vietnam.

Keywords: Solar dryer, Centella asiatica, Hybrid solar dryer, arduino, Dryer.
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